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© Retinal, derivatives and their therapeutic use. 

© Therapeutic as well as preventive measures to improve cosmetic conditions and to alleviate the symptoms 
of dermatologic disorders with retinal and Its derivatives is disclosed. Cosmetic conditions and dermatologlc 
disorders In humans and domestic animals in which retinal and its derivatives may be useful include age spots, 
wrinkles, warts, eczema, seborrheic keratoses, acne, oily skin, psoriasis, dandruff, xerosis, inflammatory, and 
pruritic skin, disturbed keratinizatlon, skin chcngcs associated with aging and possibly viral Infections. Retinal 
and its derivatives include their stereoisomers, for example, all-trans, 13-cls, 11-cls, 9-cls, 7-cis, 11,13-cis and 
9,13-cls vitamin A aldehydes, their hydrate, hemiacetai and acetal forms, and their adduct compounds 
Csl Compositions containing retinal or its derivative may be administered systemically such as orally, or tooicallv to 
^4. the affected areas of the skin. * y 
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RETINAL, DERIVATIVES AND THEIR THERAPEUTIC USE 



Topical treatment with retinal and Its derivatives has been found to eradicate or improve age soots 
wrinkles, warts, oily skin, psoriasis, eczema, dandruff and other skin changes associated with aging Oral 
administration o retinal has been found to eradicate or improve acne, psoriasis and other disorders of 
disturbed keratlnizatlon and inflammation. 

this Invention relates generally to therapeutic treatment as well as preventive measures of cosmetic 
dermatologic and other conditions and disorders by either topical or systemic administration of comoosi- 
ions confammg retinal or its derivatives. As will be subsequently described in detail, we initially discovered 
that retinal was effective in the topical treatment of acne, actinic and nonactinlc keratoses 

We have now discovered that compositions containing retinal and Its derivatives may have much 
broader ranges of therapeutic actions on topical or systemic administration for various cosmetic der- 
matologic and other conditions and disorders in humans and animals. 

c flL°L Patent applicalion eRlitled "Process for the Treatment of Acne Vulgaris Utilizing Retinal" 

on'rlrno J • 5, , fi ' ed 5 ' 1974> n ° W U - S - Palen, N °- 3 " 932 - 665 ' We ^ribed'and d-mid . 1 d 
of eating acne vulgaris In humans using topical preparations containing retinal. In our patent application 
enutled "Treatment of Skin Keratoses with Retinal". Serial No. 723.327. filed September 15 1 976 now U S 
Patent No. 4.034.114. we described and claimed a method of treating actinic or nonactinic keratoses In 
humans using top.cal preparations coniaining retinal. The actinic keratoses, also known as solar keratoses 
are found on the sunlight exposed areas of the body such as on the face. head, neck and hands 



Description of the Invention 

It has now been discovered that retinal and its derivatives can be therapeutically useful on topical or 
systemic adm.n.stra.ion against varieties of cosmetic and dermatologic conditions and disorders including 
Z Lt"; T*' Wink,eS - WartS - 3Cne - eCZema " Seb0rrhe,c keratoses - PS°^. S . dandruff. xeS 
infecZs 9 SWn ' diStUrbed keraUniza,ion ' skin chan 9 ss a «oc.ated with aging and vS 

In accordance with the present invention, retinal and its derivative which are Incorporated in theraoeuiic 
compositions for topical . ora, or other forms of systemic admin.s>ration to prevent or aLiate he condmons 
and symptoms of cosmetic and dermatologic disorders are described as follows conditions 

Retinal, also called vitamin A aldehyde is distinctly different in chemistry from retinol and Retinoic acid 
Re linol, also caned v,.amin A alcohol is commonly known as vitamin A.and is present in fish live oS as an 
ester compound retlny. palmi.ate. Retinoic acid, also called vitamin A acid is an oxidation product from 
ret,no. or retina. Both retinol and retina, are important In the physiologic functions of vision gr ow,h 
and animal d ' fferen,iation ' but re,inoic acid does not c ° n ^e to vision and reproduction in humans 

Retinal can exist in stereoisomeric forms, namely all-trans. 13-cis. 11-cis. 9-cls. 7-cis. 11 13-cis P 
cls^ However the common form Is all-trans retinal. Since retlnal is chemically an aldehyde it'can exist" as 
hemiacetal and acetal forms by reading with one or Iwo molecules of an alcohol, such as methanol ethanol 
or propanol. Such hemiacetal and ace.al forms are usually more stable against alkali, and are more 'resiston 
to ox.dat.on of the aldehyde group. Retinal may be shown by the following chemical structure- 
C 6 H 6 (R,) 3 (CH = CH-CR 2 =CH) 2 CHR 5 a s ™«ure. 

wherein 

form R ha = vtg 1 it^lT °' °' ***** " b ""*" ChaI " « 

R3-0 or (OR,)(OR 5 ). wherein R t . R S =H. elkyl. aralkyl. aryl, diol or polyol group of saturated or 

attached ^o^ha^' h " ^ Ched < hain or <* c,ic ">™> ^ 1 *> 25 carbon atoms; and fhe hyd S atom 
h».r,n B , carbon atom ,n the main chain as well as In R,. R s . R« and R s may be substituted by" 

LS 8 t H° r 3 "I? 3 ' SUCh 35 3 '° Wer a,kyl " ara,kyl ' 3ryl 0r a,k0x y havi "9 1 to 9 carbon atoms The 
J " a " 3C 3 °T ^ re P resented ^ -CH(ORO(OR S ) instead of -CHO. The compound may be 
called retmal hemiacetal when either R* or R 5 is H, and the compound Is called retinal acetal when teth R 

or %sjtjst: T y ;r or ara,ky,s - The compomd is ca,,ed re,,nai hydra,e ^ ss ^ »: 



The typical alkyl, aralkyl and aryl grouDS for R, and R ? are for examole. methvl. 
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isopropyl, hutyl, pentyl, octyi, lauryl, stearyt, benzyl and phenyl etc. The halogen atoms are F ( CI, Br and I. 
The typical alkcxy groups are methoxy and ethoxy. The typical dlol groups are glycol, propylene glycol and 
1 ,3-butanediol. The typical polyo! groups include glycerol, butanetrlol, Inositol and alditols; such as erythrltol 
of tetrad, ribitol of pentaol, mannltoi and sorbitol of hexaols. 

Retinal or its derivative may react with an unsaturated chemical agent such as malelc anhydride, 
acetylene dicarboxylic acid or Its ester, or hydroqulnone to form a crystalline molecular complex called an 
adduct compound. 

The representative retinal and its derivatives which may be useful for topical or systemic administration 
to Improve cosmetic conditions or to alleviate dermatologic disorders are listed below: 

1. Retinal; 

2. Retinal hydrate; 

3. Retinal methyl hemiacetal; 

4. Retinal ethyl hemiacetal; 

5. Retinal propyl hemiacetal; 

6. Retinal isopropy! hemiacetal; 

7. Retinal butyl hemiacetal; 

8. Retinal pentyl hemiacetal; 

9. Retinal octyi hemiacetal; 

10. Retinal benzyl hemiacetal; 

11. Retinal dimethyl acetal; 

12. Retinal diethyl acetai; 

13. Retinal dipropyl acetal; 

14. Retinal diisopropyl acetal; 

15. Retinal dibutyl acetal; 

16. Retinal dipentyl acetal; 

17. Retinal dioctyl acetal; 

18. Retina! dibenzyl acetal: 

19. Retinal hydroquinone adduct: 

20. Retina! maleic anhydride adduct; 

21. Retinal acetylene dicarboxylic acid ester adduct; 

22. Retinal propylene glycol hemiacetal and acetal; 

23. Retinal 1 ,2-0-isopropylidene glyceryl hemiacetal and acetal; 

24. Retinal 3-aIlyloxy-1 . 2-propanediol hemiacetal and acetal; 

25. Retinal phytyl hemiacetal; 

26. Retinal diphyty! acetal; 

27. Retinal dodecyl hemiacetal; and 

28. Retina! didodecyl acetal. 

Retinal and its derivatives may also be utilized in combination with or as additives to enhance 
therapeutic effects of other cosmetic or pharmaceutical agents to improve cosmetic conditions or alleviate 
the symptoms of dermatologic disorder. Cosmetic and pharmaceutical agents Include those that improve or 
eradicate age spots,'* keratoses and wrinkles eradicating agents; antiacne agents; antibacterials; antiyeast 
agents; antifungal agents; antiviral agents; antldandruff agents; antidermatitis agents; antipruritic agents; 
antiinflammatory agents: antihyperkeratolytic agents; antidryskin agents; antlpsoriatic agents; antlseborrheic 
agents; hair conditioners and hair treatment agents; antiaging and antiwrinkle agents; sunscreen agents; 
antihistamine agents; vitamins; corticosteroids, tanning agents; local anesthetics; hormones; retinoids and 
other dermatologicals. 

Some examples of cosmetic and pharmaceutical agents are clotrimazole, miconazole, salicyclic acid, 
pramoxine, menthol, retinoic acid, hydrocortisone, hydrocortisone valerate, betamethasone valerate, be- 
tamethasone dipropionate, triamcinolone acetontde, fluocinonide, hydroquinone, clobetasol propionate, ben- 
zoyl peroxide, crotaminton, 5-fluorouracil, monobenzone, vltam A palmitate, vitamin E acetate and vitamin 
C. 

It has been established through tests In humans that retinal and Its derivatives are therapeutically 
effective for topical, oral, intralesional injection or other systemic treatment of various cosmetic conditions 
and dermatologic disorders. 

Accordingly, it Is 8n object of this Invention to provide cosmetic as woll as medicinal compositions 
containing retinal or Its derivatives which when topically or systemlcally administered will substantially 
Improve and alleviate the symptoms of various cosmetic conditions or dermatologic disorders. 

It Is another object of this invention to provide methods for treating various cosmetic conditions or 
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dermatologic disorders with topical preparations or systemic compositions containing retinal or Its deriva- 
tive. 



PREPARATION OF THE THERAPEUTIC COMPOSITIONS 



Retinal and its derivatives of the instant invention may be formulated either for topical application or for 
systemic administration. In the topical preparations retlnai and its derivatives may be formulated in aqueous 
or non-aqueous solution, gel. lotion, cream or ointment containing 0.01 to 5 percent and preferably from 
0.01 to 0.5 percent by weight of the total composition. When retinal and Its derivatives are formulated in 
aqueous form, sodium sulfite, sodium bisulfite, sodium metablsulfile or other antioxidants may be added to 
stabilize retinal and Its derivatives in aqueous compositions. Butylated hydroxytoluene (BHT) or butylaled 
hydroxyanisole (BHA). on the other hand, may be added to stabilize retinal and its derivatives in non- 
aqueous composition. To provide maximal stability of the therapeutic compositions antioxidants of both 
aqueous and nonaqueous types may also be incorporated into the compositions at the same time. For 
example, both sodium metabisulfite and BHT may be added to an aqueous acholic solution containing 
retinal. The concentration of antioxidant may range from 0.01 to 1%. 

To prepare a typical aqueous solution, retinal or its derivative is dissolved in a mixture of water, ethanol 
and propylene glycol in a volume ratio of 30:50:20, respectively. Sodium metabisulfite is then added to the 
above solution. To prepare <i typical non-aqueous solution, retinal or its derivative is dissolved in a mixture 
of ethanol, isopropyl myristate and squalane in a volume ratio of 70:20:10, respectively. BHT Is then added 
to the above solution. When a combination composition is desired retinyl palmitate and/or hydroquinone. for 
example is added to the above non-aqueous solution. The preferred concentration of retinyl palmitate 
ranges from 1 to 5%. The concentration of hydroquinone may range from 1 to 5%, but the preferred 
concentration is 2% by weight of the total composition. 

A typical cream or lotion containing retinal or its derivative is prepared by first dissolving retinal or its 
derivative in ethanoU acetone, propylene glycol or other solvent. The solution thus prepared is then admixed 
with commonly available oil-in-water emulsions. BHT or sodium metabisulfite may be added to such 
emulsions to stabilize retinal or its derivative. 

A typical gel composition is formulated by first dissolving retinal or Its derivative in a mixture of ethanol. 
water and propylene glycol in a volume ratio of 50:30:20, respectively. A gelling agent such as hydrox- 
yethyiceliutose, hydroxypropylcellulose or hydroxypropylmethylcellulose is then added to the mixture with 
mixing. The preferred concentration of the gelling agent may range from 0.2 to 2 percent by weight of the 
total composition. 

For oral administration retinal powder is mixed with gelatin powder so that each gelatin capsule may 
contain from 5 to 100 mg of retinal. For intralesional injection, retinal or its derivative is dissolved in a 
vehicle such as isopropyl myristate or safflower oil. and the solution in an injection bottle is sterilized under 
standard conditions. 

The following are illustrative examples of formulations and compositions according to this invention. 
Although the examples utilize only selected formulations useful according to this invention. It should be 
understood that the following examples are Intended to be Illustrative and not limiting. 



EXAMPLE 1 



All-trans retinal 0.2 g is dissolved in a 100 ml mixture prepared from ethanol, water and propylene 
glycol in a volume ratio of 50:30:20, respectively. Sodium metabisulfite 0.5 g is added to the mixture with 
stirring, the light yellowish solution thus formulated contains 0.2% retinal as an active ingredient in aqueous 
solution. To prepare a gel composition, hydroxypropyl cellulose 2 g is added to the above solution with 
mixing until a uniform consistency is obtained. 



EXAMPLE 2 



All-trans retinal 0.1 g is dissolved in a 100 ml mixture prepared from ethanol, isopropyl myristate end 
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squalane in a volume ratio of 70:20:10. respectively. BHT 0.1 g is added to the mixture with stirring. The 
non-aqueous solution thus prepared contains 0.1% retinal as an active ingredient. To prepare a combination 
with vitamin A palmitate and hydroquinone, retinyl palmltate 3 g and hydroqulnone 2 g are added to the 
above non-aqueous solution with stirring until a uniform yellowish solution Is obtained. 

5 

EXAMPLE 3 

70 A water-washable cream containing retinal 0.1% as an active ingredient may be formulated as follows. 
13-cis Retinal 0.1 g is dissolved in 10 mi ethanol, and the solution thus obtained Is mixed with 90 g of an 
oil-in-water emulsion prepared from petrolatum, glyceryl monostearate, stearyl alcohol, PEG-40 stearate, 
propylene glycol and water in a weight ratio of 25:5:10:5:10:45, respectively. To prepare a combination with 
vitamin A palmitate and vitamin E, retinyl palmitate 2 g and alpha tocopheryl acetate 1 g are added to the 

75 above cream with mixing until a uniform light yellowish composition is obtained. 

EXAMPLE 4 

20 

A water-nonwashable lotion containing retinal 0.05% as an active ingredient may be formulated as 
follows. Ail-trans retinal 0.05 g is dissolved in 100 g of a lotion prepared from sorbitan trioleate, petrolatum, 
mineral oil. diisopropyl adipate and isopropyl myristate in a weight ratio of 10:20:10:30:30, respectively. 
BHA 0.05 g is added to the mixture with stirring. To prepare a combination with vitamin A palmitate and 
25 hydroquinone, retinal palmitate 2 g and hydroquinone 2 g are added to the above lotion with stirring until a 
uniform light yellowish lotion is obtained. 



30 



40 



EXAMPLE 5 



A combination composition containing retinal, hydroquinone and hydrocortisone 17-valerate is formu- 
lated as follows. All-trans retinal 0.1 g, hydroquinone 2 g and hydrocortisone 17-valerate 0.2 g are dissolved 
in ethanol 10 ml and propylene glycol 5 ml. and the solution thus obtained is mixed with 83 g of commonly 
35 available oil-in-water cream containing 0.8% of sodium mstabisulfite. Light yellowish cream thus prepared 
contains 0.1% retinal, 2% hydroquinone and 0.2% hydrocortisone 17-valerate as active ingredients. 



EXAMPLE 6 



A combination composition containing retinal, vitamin A palmitate and benziiic acid may be formulated 
as follows. All-trans retinal 0.1 g, retinyl palmitate 3 g. benziiic acid 3 g and BHT 0.05 g are dissolved in 94 
ml of a mixture prepared from ethanol. Isopropyl myristate and squalane in a volume ratio of 60:30:10, 
45 respectively. The composition thus formulated contains 0.1% retinal, 3% vitamin A palmitate and 3% 
benziiic acid. A sun screen agent such as octyl p-methoxycinnamate and a corticosteroid such as 
betametasone dipropionate may also be incorporated into the above composition. 

so EXAMPLE 7 

A combination composition containing retinal, gluconolactone, hydroquinone and elastln may be 
formulated as follows. All-trans retinal 0.05 g, gluconolactone 8 g, hydroquinone 2 g and soluble elastln 0.2 
55 g are dissolved In 90 ml-of a mixture prepared from ethanol, water and propylene glycol In a volume ratio of 
40:40:20, respectively. Sodium metabisulfite 0.5 g and BHT 0.02 g are added to the above mixture with 
stirring. The composition thus formulated contains 0.05% retinal, 8% gluconolactone, 2% hydroquinone and 
0.2% elastln as active ingredients. 
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EXAMPLE 8 



A combination composition containing retinal, gluconolactone. hydroquinone, elastln and a sun screen 
agent may be formulated as follows. All-trans retinal 0.04 g, -gluconolactone 5 g. hydroquinone 2 g. soluble 
elastin 0.1 g and octyl p-methoxycinnamate 3 g are dissolved in 90 ml of a mixture prepared from ethanol. 
water and propylene glycol in a volume ratio of 50:30:20, respectively. Sodium metabisulfite 0.4 g and BHA 
0.02 g are added to the above mixture with stirring. Concentrated ammonium hydroxide may be added to 
adjust the pH to approximately 4.5. The composition thus fonnulated contains 0.04% retinal. 5% 
gluconolactone. 2% hydroquinone. 0.1% elastin and 3% octyl p-methoxycinnamate. 

EXAMPLE 9 

To prepare a composition for intrslesional Injection retinal 20 mg is dissolved in 10 ml of safflower oil or 
isopropyl myristate, and the solution thus obtained in an injection bottle is sterilized under standard 
conditions. The composition thus prepared contains 0.2% or 2 mg per ml of retinal as an active ingredient. 

EXAMPLE 10 



For oral administration gelatin capsules containing retinal or its derivative in different doses may be 
prepared as follows. Retinal powder 1 g is thoroughly mixed with 35 g of gelatin powder USP. Each gelatin 
capsule size No. 0 filled with this mixture contains 10 mg of retinal as an active ingredient. Gelatin capsules 
containing 25 mg of retinal in each capsule may also be prepared in the same way but from 1 g of retinal 
and 14 g of gelatin powder. 



EXAMPLE 11 



Retinal dimethyl acetal may be synthesized and formulated in a therapeutic composition as follows. 

All-trans retinal 100 mg is dissolved in 10 ml of methanol, and concentrated hydrochloric acid 0.04 ml is 
added to the mixture with stirring. The reaction mixture changes Instantly In color from yellowish to 
greenish. After 10 minutes at room temperatuie the mixture is adjusted to alkaline with 0.1 ml of 
triethanolamlne while the color of the solution changes back to yellowish. The mixture is evaporated at 
40 "C in vacuum to about 2 ml in volume. Ether 10 ml and water 30 ml are added, and the ether layer is 
separated and washed with 20 ml of water. The ether layer is dried over androus sodium sulfate. After 
evaporation of ether, yellowish product 95 mg is obtained. Retinal dimethyl acetal thus synthesized Is 
identified by infrared spectroscopy, high performance liquid chromatography and thin-layer chromatograph 
with a mobility of 0.71 on a solvent system of benzene:methanoi 1:1. 

Retinal dimethyl acetal 50 mg synthesized from the above procedure is dissolved in 3 ml of acetone, 
and the solution thus obtained is mixed with 47 g of an oil-in-water emulsion. The composition thus 
formulated contains 0.1% retinal dimethyl acetal as an active ingredient. 

EXAMPLE 12 



Retinal diethyl acetal may be synthesized and formulated In a therapeutic composition as follows. 

All-trans retinal 95 mg is dissolved in 12 ml of ethanol, and concentrated hydrochloric acid 0.04 ml Is 
added to the mixture with stirring. The reaction mixture changes instantly In color from yellowish to 
brownish. After 30 minutes at room temperature the mixture is adjusted to alkaline with 0.1 ml of 
triethanolamine while the cojor of the solution changes back to orange. The mixture Is evaporated at 40* C 
in vacuum to about 2 ml In volume. Ether 10 ml and water 30 ml are added, and the ether layer is 
separated and washed with 20 ml of water. The ether layer is dried over androus sodium sulfate. After 
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evaporation of ether, orange product 90 mg is obtained. Retinal diethyl acetal thus synthesized Is Identified 
by infrared spectroscopy, high performance liquid chromatography and thin-layer chromatograph with a 
mobility of 0.81 on a solvent system of benzenermethanol 1:1. 

Retinal diethyl acetai 50 mg synthesized from the above procedure Is dissolved In 3 ml of acetone, and 
the solution thus obtained is mixed with 30 g of petrolatum and 17 g of mineral oil. The composition' thus 
formulated contains 0.1% retinal diethyl acetal as an active ingredient. 



EXAMPLE 13 

Retinal propylene glycol acetal may be synthesized and formulated in a therapeutic composition as 
follows. 

All-trans retinal 100 mg is dissolved In 10 ml of propylene glycol and 10 ml of ether, and concentrated 
T5 hydrochloric acid 0.05 ml is added to the mixture with stirring. The reaction mixture changes Instantly in 
color from yellowish to brownish. After 20 minutes at room temperature the mixture is adjusted to alkaline 
with 0.1 ml of triethanolamine. Ether 10 ml and water 30 ml are added, and the ether layer is separated and 
washed with 30 ml of water. The ether layer is dried over androus sodium sulfate. After evaporation of 
ether, orange product 105 mg is obtained. Retinal propylene glycol aceta! thus synthesized is identified by 
20 infrared spectroscopy, high performance liquid chromatography and thin-layer chromatography with a 
mobility of 0.80 on a solvent system of benzenermethanol 1:1. 

Retinal propylene glycol acetai 50 mg synthesized from the above procedure is dissolved in 3 ml of 
acetone, and the solution thus obtained is mixed with 47 g of an oil-ln-water emulsion. The composition thus 
formulated contains 0.1% retinal propylene glycol acetal as an active ingredient. 

25 

EXAMPLE 14 



30 Retinal 1 .2-0-lsopropylidene-rac-glyceryl acetal may be synthesized and formulated in a therapeutic 
composition as follows. 

All-trans retinal 100 mg Is dissolved in 10 ml of 1 .2-0-isopropylidene-rac-glycerol and 5 ml of ether, and 
concentrated hydrochloric acid 0.02 ml Is added to the mixture with stirring. The reaction mixture changes 
instantly in color from yellowish to orange. After 30 minutes at room temperature the mixture is adjusted to 

35 alkaline with 0.1 ml of triethanolamine. Ether 10 ml and water 30 ml are added, and the ether layer is 
separated and washed with 30 mi of water. The ether layer is dried over androus sodium sulfa'e. After 
evaporation of ether, orange product 90 mg is obtained. Retinal 1.2-0-isopropylidene-rac-glyceryl 'acetal 
thus synthesized is identified by infrared spectroscopy, high performance liquid chromatography and thin- 
layer chromatography with a mobility of 0.87 on a solvent system of benzene:methanoi 1:1. 

40 Retinal 1 ,2-0-isopropylidene-rac-glycery! acetal 50 mg synthesized from the above procedure is 
dissolved in 3 ml of acetone, and the solution thus obtained is mixed with 47 g of an oil-in-water emulsion. 
The composition thus formulated contains 0.1% retinal 1,2- O-isopropylidene-rac-glyceryl acetal as an active 
ingredient. 



45 

EXAMPLE 15 



Retinal 3-allyIoxy-1.2-propanediol acetal may be synthesized and formulated In a therapeutic composi- 
50 tlon as follows. 

All-trans retinal 100 mg is dissolved in 10 ml of 3-aIJyloxy«1 ,2-propanediol and 5 ml of ether, and 
concentrated hydrochloric acid 0.04 ml Is added to the mixture with stirring. The reaction mixture changes 
instantly in color from yellowish to orange. After 30 minutes at room temperature the mixture is adjusted to 
alkaline with 0.1 ml of triethanolamine. Ether 10 ml and water 30 ml are added, and the ether layer Is 
55 separated and washed with 30 ml of water. The ether layer Is dried over androus sodium sulfate After 
evaporation of ether, orange product 82 mg Is obtained. Retinal 3-allyloxy-1 ,2-propanediol acetal thus 
synthesized is identified by infrared spectroscopy, high performance liquid chromatography and thin-layer 
chromatography with a mobility of 0.79 on a solvent system of benzene:methanol 1:1. 



7 
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Retinal 3-aIlyloxy-1,2-propanediol aceta! 50 mg synthesized from the above procedure is dissolved in 3 
ml of acetone, and the solution thus obtained is mixed with 30 g of petrolatum end 17 g of mineral oil. The 
composition thus formulated contains 0.1% retinal 3-allyloxy-1 ,2-propanedioI acetal as an active ingredient. 

5 

EXAMPLE 16 



Retinal phytyl acetal may be synthesized and formulated in a therapeutic composition as follows. 

to All-trans retinal 284 mg is dissolved in 1 g of phytol and 20 ml of ether, and concentrated hydrochloric 
acid 0.05 ml is added to the mixture with stirring. The reaction mixture changes Instantly In color from 
yellowish to orange. After 30 minutes at room temperature the mixture is adjusted to alkaline with 0.1 ml of 
triethanolamine. Water 40 ml is added, and the ether layer is separated and washed with 40 ml of water. 
The ether layer is dried over androus sodium sulfate. After evaporation of ether, orange product 350 mg Is 

is obtained. Retinal phytyl acetal thus synthesized is identified by Infrared spectroscopy, high performance 
liquid chromatography and thin-layer chromatography with a mobility of 0.72 on a solvent system of 
benzene:methanol 1:1. 

Retinal phytyl acetal 50 mg synthesized from the above procedure is dissolved in 3 ml of acetone, and 
the solution thus obtained is mixed with 47 g of an oil-in-water emulsion. The composition thus formulated 
20 contains 0.1% retinal phytyl acetal as an active ingredient. 



EXAMPLE 17 

25 

Retinal dibenzyl acetal may be synthesized and formulated in a therapeutic composition as follows. 
All-trans retinal 284 mg is dissolved in 1 g of benzyl alcohol and 20 ml of ether, and concentrated 
hydrochloric acid 0.04 ml is added to the mixture with stirring. The reaction mixture changes instantly in 
color from yellowish to orange. After 30 minutes at room temperature the mixture is adjusted to alkaline with 

30 0.1 ml of triethanolamine. Water 40 ml is added, and the ether layer is separated and washed with 40 ml of 
water. The ether layer is dried over androus sodium sulfate. After evaporation of ether, orange product 390 
mg is obtained. Retinal dibenzyl acetal thus synthesized is identified by infrared spectroscopy, high 
performance liquid chromatography and thin-layer chromatography with a mobility of 0.84 on a solvent 
system of benzene:methanol 1:1. 

35 Retinal dibenzyl acetal 50 mg synthesized from the above procedure is dissolved in 3 ml of acetone, 
and the solution thus obtained is mixed with 47 g of an lu oil-in-water emulsion. The composition thus 
formulated contains 0.1% retinal dibenzyl acetal as an active ingredient. 



40 EXAMPLE 18 



Retinal dipentyi acetal may be synthesized and formulated in a therapeutic composition as follows. 
All-trans retinal 284 mg is dissolved in 0.5 g of 1-pentanol and 20 ml of ether, and concentrated 
4$ hydrochloric acid 0.04 ml is added to the mixture with stirring. The reaction mixture changes instantly in 
color from yellowish to orange. After 30 minutes at room temperature the mixture is adjusted to alkaline with 
0.1 ml of triethanolamine. Water 30 ml is added, and the ether layer is separated and washed with 40 ml of 
water. The ether layer is dried over androus sodium sulfate. After evaporation of ether, orange product 325 
mg is obtained. Retinal dipentyi acetal thus synthesized is identified by infrared spectroscopy, high 
so performance liquid chromatography and thin-layer chromatography with a mobility of 0.83 on a solvent 
system of benzenermethanol 1:1. 

Retinal dipentyi acetal 50 mg synthesized from the above procedure Is dissolved in 3 ml of acetone, 
and the solution thus obtained is mixed with 30 g of petrolatum and 17 g of mineral oil. The composition 
thus formulated contains 0.1% retinal dipentyi acetal as an active ingredient. 

55 
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EXAMPLE 19 
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Retinal didodecyl acetal may be synthesized and formulated In a therapeutic composition as follows 
All-trans retinal 284 mg is dissolved In 500 mg of lauryl alcohol and 20 ml of ether and concentrated 
hydrochloric acid 0.05 ml Is added to the mixture with stirring. The reaction mixture changes Instantly n 
color from yellowish to orange. After 30 minutes at room temperature the mixture Is adjusted to a kaline Jth 
0.1 ml of trlethanolamine. Water 40 ml Is added, and the ether layer Is separated and washed with 40 ml of 
water. The ether layer Is dried over androus sodium sulfate. After evaporation of ether, orange product 305 
mg is obtained. Retinal didodecyl acetal thus synthesized is Identified by Infrared spectroscopy, h.gh 
performance liquid chromatography and thin-layer chromatography with a mobility of 0.78 on a solvent 

system of benzene:methanol 1:1. _ . „ Q 

Retinal didodecyl acetal 50 mg synthesized from the above procedure is dissolved in 3 ml of acetone, 
and the solution thus obtained is mixed with 47 g of an oil-ln-water emulsion. The composit.on thus 
formulated contains 0.1% retinal didodecyl acetal as an active ingredient. 

TEST RESULTS 
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1. Animal Studies 

Preliminary tests were done on hairless mice and rhino mice. A test composition containing various 
concentrations of retinal or its derivative was topically applied to the left dorsal skin of a mouse and a 
control vehicle was topically applied to the right dorsal skin of the same mouse. Two mice were used for 
each test composition, and the topical application was carried out once daily 5 t.mes a week for 2 weeks 
At the end of 2 weeks biopsy specimens were taken from the treated sites and also the untreated sites and 
were stained and examined histologically. Microscopic examination of the b.opsied sk.n showed that retinal 
and its derivatives on topical administration increased the number of granular layers, but decreased the 
thickness of stratum corneum in the skin of the hairless mice and the rhino mice. In the case of rhino mice, 
retinal and its derivatives had caused comedone impactions of follicular utriculi to disappear, and seemed to 
diminish the keratinlzation In the skin of the rhino mice. The skin from the untreated sites and also the 
vehicle alone treated sites of hairless mice and rhino mice showed no detectable changes under the same 
conditions. 

35 2. Wrinkles and Skin Changes Associated with Aging 

Therapeutic compositions containing retinal or its derivative with or without hydroquinone as described 
in Examples were provided to 23 volunteers and patients having age spots, wrinkles, melasma, lentigines or 
other pigmented skin spots. Each participating subject received two products, i.e. with or without the 
addition of hydroquinone to the composition containing retinal or Its derivative. The volunteers and patients 
were Instructed to apply topically one medication on one side of the body such as on the back of the left 
hand and the other medication on the other side of the body such as on the back of the right hand. Specific 
instructions were given to the participating subjects that the medications were applied tw.ce daily to the skin 
areas or lesions of age spots. Clinical photos were taken of participating subjects before the. initiation of the 
topical treatment and also at the end of each month after the treatment began 

At the end of one month, improvement of age spots was clinically d.scern.ble. After two to three months 
of topical treatment substantial improvement of age spots and fine wrinkles occurred in 19 out of 23 
subjects tested. Complete eradication of age spots and fine wrinkles occurred after two to six months of 
topical administration with compositions containing retinal or its derivative. Deeper wrinkles seemed to take 
longer time of topical treatment to show any substantial Improvement. Therapeutic compositions containing 
both retinal or Its derivative and hydroquinone were Judged to be more effective In eradicating pigmented 
aqe spots melasma, lentigines and other pigmented skin spots. With the addition of an alpha hydroxyacld 
such as qlycolic acid, lactic acid and gluconolactone therapeutic compositions containing retinal or Its 
derivative and hydroquinone have been found to be very effective for topical treatment of wrinkles, 
pigmented or unpigmented age spots, melasma, lentigines and other skin changes associated with aging. 

Considering various combination compositions containing retinal and other cosmetic and pharmaceutical 
agents the therapeutic composition containing retinal, hydroquinone and an alpha hydroxyacid acid has 
been found to be one of the most effective formulations for Improving wrinkles and the skin changes 
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associated with aging. 



3. Skin Cleansing and. Oily Skin 

Nine human subjects having oily skin or blemished skin as well as 12 acne patients having extremely 
oily skin participated in this study. Compositions containing retinal or Its derivative may be in a form of 
solution, gel, lotion or cream formulation, but most participants preferred a solution or gel over lotion or 
cream preparation. 

o Each participating subject received a solution or a gel preparation containing 0.02 to 0.2% of retinal or 
its derivative. The participating subjects were instructed to apply topically the solution or gel medication on 
the affected areas of forehead, face, back and chest. Twice daily administration was continued for 2 to 8 

weeks 

The degree of improvement of oily skin as well as the rate of Improvement of acne lesions were 
is clinically evaluated. Most participants reported that oiliness of skin disappeared within one to two weeks of 
topical administration, and the skin so treated became smooth and soft. Two acne patients reported that the 
solution composition containing 0.2% retinal in water, ethanol and propylene glycol has caused excessive 
dryness to their skin. However, after they had switched to topical use of 0.05% retinal in a gel preparation 
the excessive dryness of skin disappeared, and the acne lesions improved substantially. It was found that 
20 18 out of 21 participants showed substantial improvements on oily skin and acne lesions after eight weeks 
topical administration of therapeutic compositions containing retinal or Its derivative. 

As a skin cleanser for oily skin or acne-prone skin, the therapeutic composition containing retinal or its 
derivative may also contain alpha hydroxyacids or other cosmetic and pharmaceutical agents. For example, 
a therapeutic solution or gel composition containing both retinal and benzitic acid has been found to be one 
25 of the most effective compositions for oily skin and acne-prone skin. 



4. Acne: Systemic Administration 

Therapeutic compositions containing ail-trans retiml for oral administration were formulated as gelatin 
capsules containing from 10 to 25 mg of retinal as an active ingredient. Four acne patients having paputo- 
pustular or cystic acne participated in this study. Each patient was instructed to take orally one capsule 
each time, three times daily for 2 to 4 weeks. 

Two patients having papulo-pustular lesions of acr.e were taking daily oral dose of 30 to 50 mg of all- 
trans retinal. The acne lesions improved substantially after 14 days oral administration of compositions 
containing all-trans retinal. Two patients having cystic lesions of acne were taking daily oral doses of 75 to 
100 mg of all-trans retinal. The acne lesions improved substantially after 2 to 4 weeks oral administration of 
compositions containing all-trans retinal. 



40 

5. Psoriasis 



The involved skin in psoriasis is hyperplastic (thickened), erythematous (red or inflamed), and has thick 
adherent scales. The degree of thickening is such that lesions are elevated up to 1 mm above the surface 
45 of adjacent normal skin; erythema is usualiy an intense red; the thickened adherent scales cause the 
surface of involved skin to be markedly rough and uneven. These three attributes of thickness, color and 
texture can be quantified to allow objective measurement of degree of improvement from topically applied 
test materials or systemicaliy administered medications as follows. 
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Degree Of Improvement 


None 


Mild 


Moderate 


Substantial 


Complete 


(0) 


(1+) 


(2 + ) 


(3 + ) 


(4 + ) 


Thickness 


Highly 


Detectable 


Readily 


Barely 


Normal 




elevated 


reduction 


apparent 


elevated 


thickness 


Texture 


Visibly 


Palpably 


Uneven but 


Slightly 


Visibly and 




rough 


rough 


not rough 


uneven 


palpably 










smooth 


Color 


Intense 


Red 


Dark Pink 


Light Pink 


Normal skin 




Red 








color 



By means of such parameters degree of improvement in psoriatic lesions can be numerically recorded 
and comparisons made of one treated site to another. 

A. Topical Administration 

Therapeutic compositions containing 0.05 to 0.2% retinal or its derivative were formulated as lotion, 
cream or ointment form. Seven patients having psoriasis participated in this study. Each patient was 
instructed to apply topically the medication in an amount sufficient to cover circles approximately 4 cm in 
diameter of involved areas of skin. Applications were made two to three times daily and without occlusive 
dressings. Generally, the involved skiri became less scaly and less erythematous after one week of topical 
treatment. It was found that five out of seven patients showed substantial improvement on the treated areas 
of skin after two weeks topical application of compositions containing retinal or its derivative. 



B. Systemic Administration 

Compositions containing all-trans retinal for oral administration were formulated as gelatin capsules 
containing 25 mg retinal as an active ingredient. Two patients having psoriasis participated in this study. 
Each patient was instructed to take orally one capsule each time, four times daily tor one to two weeks. 
Both patients shows substantial improvement on psoriatic skin after one week of oral administration. One 
patient shows a complete clearing of psoriasis lesions after two weeks oral administration of composition 
containing all-trans retinal with daily does of 2 mg per kg body weight. 

6. Warts: Intralesional Injections 

Compositions containing 2 mg per ml of all-trans retinal In safflower oil or isopropyl myristate for 
intralesional injections were sterilized according to a standard procedure. Wart lesions on the hand and 
plantar warts on the foot were injected intralesionally with the solution containing all-trans retinal. Each wart 
lesion was Injected with 0.02 ml solution, I.e. 0.04 mg of all-trans retinal. The same procedure of treatment 
was repeated on each wart lesion after one week. At the end of 2 weeks from the Initial treatment by 
intralesional injections most wart lesions became flattened with signs of being eradicated. Some large 
lesions of warts or more resistant ones showed some signs of improvement after two intralesional injections* 
It was, however, necessary to repeat the same procedure of treatment a few times more for a complete 
eradication of wart lesions. 

The invention may be embodied in other specific forms without departing from the spirit or essential 
characteristics thereof. The present embodiments are therefore to be considered In all respects as 
illustrative and not restrictive, the scope of the invention being indicated by the appended claims and all 
changes which come within the meaning and equivalency of the claims are therefore Intended to be 
embraced therein. 
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1. A therapeutic composition for cosmetic or dermatologlc skin disorders comprising a retinal com- 
pound having the formula: 
C 6 H*{Ri) 3 (CH = CH-CR 2 =CH) 2 CHR 3 
5 wherein 

Rt. R 2 = alkyl. aralkyl, aryl or alkoxy group of saturated or unsaturated. Isomeric or non-isomeric. straight or 
branched chain or cyclic form, having i to 25 carbon atoms, 

R 3 = 0 or (ORO(ORs), wherein R*. R 5 = H, alkyl, aralkyl or aryl group of saturated or unsaturated, isomeric 
or non-isomeric. straight or branched chain or cyclic form, having 1 to 25 carbon atoms; and the hydrogen 
jo atom attached to the carbon atom in the main chain as well as In R,. R 2 . R* and R 5 may be substituted by 
a halogen atom or a lower alkyl or alkoxy radical having 1 to 9 carbon atoms; or stereoisomers thereof in a 
pharmaceutical^ acceptable vehicle for topical application to involved areas or for Internal administration. 

2. The composition of Claim 1 wherein said cosmetic and dermatologlc disorders include oily skin, 
dandruff, age spots, warts, eczema, psoriasis, wrinkles, seborrheic keratoses, xerosis, pruritic skin, disturbed 

is keratinization. inflammatory dermatoses, viral infections and skin changes associated with aging. 

3. The retinal compound of Claim 1 wherein said stereoisomers include ail-trans, 13-cis, 11-cis. 9-cis, 7- 

cis. 11.13-cis and 9,13-cis forms. 

4. The retinal compound of Claim 1 wherein the compound is a member selected from the group 

consisting of: 
20 (1). Retinal; 

(2) . Retinal hydrate; 

(3) . Retinal methyl hemiacetal; 

(4) . Retinal ethyl hemiacetal: 

(5) . Retinal propyl hemiacetal: 

25 (6). Retinal isopropyi hemiacetal; 

(7) . Retinal butyl hemiacetal; 

(8) . Retinal pentyl hemiacetal; 

(9) . Retinal octyl hemiacetal; 
(101. Retinal benzyl hemiacetal; 

30 (11). Retinal dimethyl acetal: 

(12) . Retinal diethyl acetal; 

(13) . Retinal dipropyl acetal; 

(14) . Retinal diisopropyl acetal; 

(15) . Retina! dibutyl acetal; 
35 (16). Retinal dipentyl acetal; 

(17) . Retinal dioctyl acetal; 

(18) . Retinal dibenzyl acetal; 

(19) . R3tinal hydroquinone adduct; 

(20) . Retinal maleic anhydride adduct; 

40 (21). Retinal acetylene dicarboxylic acid ester adduct; 

(22) . Retina! propylene glycol hemiacetal and acetal; 

(23) . Retinal 1,2-0-isopropyiidene glyceryl hemiacetal and acetal; 

(24) . Retinal 3-allyloxy-1 ,2-propanediol hemiacetal and acetal; 

(25) . Retinal phytyl hemiacetal; 
4$ (26). Retinal diphytyi acetal; 

(27) . Retinal dodecyl hemiacetal; and 

(28) . Retinal didodecyl acetal. 

5. The retinal compound of Claim -1 wherein the compound is a member selected from the group 

consisting of: 
so all-trans Retinal; 

13-cis Retinal; 

11-cis Retinal; 

9-cis Retinal; 

7-cls Retinal; 
55 11, 13-cis Retinal; and 

9,13-cis Retinal; 

6. * Method of treatment to improve cosmetic or dermatologic skin disorders administering topically to 
Involved areas of the body or systemlcally comprising: a retinal compound having the formula: 
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C s H 6 (Ri) 3 (CH = CH-CR 2 = CH) 2 CHR 3 
wherein 

Ri. R 2 * alkyl. aratkyl, aryl or alkoxy group of saturated or unsaturated, isomeric or non-isomenc, straight or 
branched chain or cyclic forms having 1 to 25 carbon atoms, 

R 3 = 0 or (ORO(OR 5 ), wherein R*. R* = H. alkyl, araikyi or aryl group of saturated or unsaturated, isomeric 
or non-isomeric, straight or branched chain or cyclic form, having 1 to 25 carbon atoms; and the hydrogen 
atom attached to the carbon atom in the main chain as well as in Ri, R 2 , R4 and R 5 may be substituted by 
a halogen atom or a lower alkyl or alkoxy radical having 1 to 9 carbon atoms; or stereoisomers thereof in a 
pharmaceutical^ acceptable vehicle. t , 

7 The method of Claim 6 wherein said cosmetic and dermatologic disorders include oily skin, dandruff, 
age spots, warts, eczema, psoriasis, wrinkles, seborrheic keratoses, xerosis, pruritic skin, disturbed 
keratinlzation, Inflammatory dermatoses, viral Infections and skin changes associated with aging. 

8. The method of Claim 6 wherein said stereoisomers may Include all-trans. 13-cis. 11-cis. 9-cis. 7-cls. 
1 1,1 3-cls and 9.1 3-cls forms. , . 

9. The method of Claim 6 wherein the compound is a member selected from the group consisting of: 

(1) . Retinal; 

(2) . Retinal hydrate; 

(3) . Retinal methyl hemiacetal; 

(4) ; Retinal ethyl hemiacetal; 
20 (5). Retinal propyl hemiacetal; 

(6) . Retinal isopropyl hemiacetal; 

(7) . Retinal butyl hemiacetal; 

(8) . Retinal pentyl hemiacetal; 

(9) . Retinal octyl hemiacetal; 

25 (10). Retinal benzyl hemiacetal; 

(11) . Retinal dimethyl, acetal; 

(12) . Retinal diethyl acetal; 

(13) . Retinal dipropyl acetal; 

(14) . Retinal diisopropyl acetal; 
30 (15). Retinal dibutyl acetal; 

(16) . Retinal dipentyl acetal; 

(17) . Retinal dioctyl acetal: 

(18) . Retinal dibenzyl acetal; 

(19) . Retinal hydroquinone adduct; 

3 5 (20). Retinal maleic anhydride adduct; and 

(21) . Retinal acetylene dicarboxyiic acid ester adduct. 

(22) . Retinal propylene glycol hemiacetal and acetal; 

(23) . Retinal 1 ,2-0-isopropylidene glyceryl hemiacetal and acetal; 

(24) . Retinal 3-allyloxy-1 , 2-propanediol hemiacetal and acetal; 
40 (25). Retinal phytyl hemiacetal; 

(26) .* Retinal diphytyi acetal; 

(27) . Retinal dodecyl hemiacetal: and 

(28) . Retinal didodecyl acetal. 

10. The method of Claim 6 wherein the compound is a member selected from the group consisting of; 

45 all-trans Retinal; 

13-cis Retinal; 

11-cis Retinal; 

9-cls Retinal; 

7-cis Retinal; 
so 11. 13-cis Retinal; 

9,13-cis Retinal; 

11. A therapeutic composition for cosmetic or dermatologic skin disorders comprising: In combination a 
retinal compound having the formula: 

CsH 6 (R,) 3 (CH = CH-CR 2 = CH) 2 CHR3 
55 wherein 

Ri, R 2 = alkyl, araikyi, aryl or alkoxy group of saturated or unsaturated, isomeric or non-isomeric, straight or 
branched chain or cyclic form, having 1 to 25 carbon atoms, 

R 3 = 0 or (OR*)<ORs), wherein R*. Rs = H, alkyl, araikyi or aryl group of saturated or unsaturated. Isomeric 
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or non-lsomeric. straight or branched chain or cyclic form, having 1 to 25 carbon atoms; and the hydrogen 
atom attached to the carbon atom in the main chain as well as in Ri, R 2 , R* and R 5 may be substituted by 
a halogen atom or a lower aikyl or alkoxy radical having 1 to 9 carbon atoms; or stereoisomers thereof; and 
an effective amount of therapeutic cosmetic or dermatologlc agent In a pharmaceutical^ acceptable vehicle 
5 for systemic administration or for topical application to involved body areas. 

12. The composition of Claim 11 wherein said cosmetic and dermatologlc disorders include oily skin, 
dandruff, age spots, warts, eczema, psoriasis, wrinkles, seborrheic keratoses, xerosis, pruritic skin, disturbed 
keratinlzation. inflammatory dermatoses, viral infections and skin changes associated with aging. 

13. The retinal compound of Claim 11 wherein said stereoisomers include all-trans. 13-cis, 11-cis. 9-cis, 
70 7-cis, 11, 13-cis and 9.13-ois form. 

14. The retinal compound of Claim 11 wherein the compound is a member selected from the group 

consisting of: 

(1) . Retinal; 

(2) . Retinal hydrate; 

75 (3). Retinal methyl hemiacetal; 

(4) . Retinal ethyl hemiacetal; 

(5) . Retinal propyl hemiacetal; 

(6) . Retinal isopropyl hemiacetal; 

(7) . Retinal butyl hemiacetal; 
20 (8). Retinal pentyl hemiacetal; 

(9) . Retinal octyl hemiacetal: 

(10) . Retinal benzyl hemiacetal; 

(11) . Retinal dimethyl acetal; 

(12) . Retinal diethyl acetal: 
ss (13). Retinal dipropyl acetal; 

(14) . Retinal diisopropyl acetal; 

(15) , Retinal dibutyl acetal; 

(16) . Retinal dipentyl acetal: 

(17) . Retinal dioclyl acetal; 
30 (18). Retinal dibenzyl acetal; 

(19) . Retinal hydroquinone adduct; 

(20) . Retinal maleic anhydride adduct; 

(21) . Retinal acetylene dicarboxylic acid ester adduct; 

(22) . Retinal propylene glycol hemiacetal and acetal; 

as (23). Retinal 1,2-0-isopropyiidene glyceryl hemiacetal and acetal; 

(24) . Retinal 3-aliyloxy-l,2-propanediol hemiacetal and acetal; 

(25) . Retinal phytyl hemiacetal: 

(26) . Retinal diphytyl acetal; 

(27) . Retinal dodecyl hemiacetal; and 
AO (28). Retinal didodecyl acetal. 

15. The retinal compound of Claim 11 wherein the compound is a member selected from the group 

consisting of: 
all-trans Retinal; 
13-cis Retinal; 
4$ 11-cis Retinal; 
9-cis Retinal; 
7-cis Retinal; 
11, 13-cis Retinal; and 
9.13-cis Retinal. 

so 16. The composition of Claim 11 wherein said cosmetic and dermatologlc agents include antiwrlnkle, 
antikeratosis, antiagespot. antiacne, antidandruff, antipruritic, antibacterial, antifungal, antiyeast, antiviral, 
antidermatltis, antiinflammatory, antihyperkeratotic, antixerosis, antipsorlasls, antiplgmenting and antihis- 
tamine agents; and hair conditioners, hair treatment agents, sunscreen agents, local anesthetics, vitamins, 
corticosteroids, tanning agents, hormones, 5-fiuorouracil, retinoids, retinoic acid, retinyl palmitate, monoben- 

55 zone, hydroquinone, clotrimazole, miconazole, ketoconazole, pramoxine, salicylic acid, menthol, hydrocor- 
tisone, hydrocortisone valerate, betamethasone valerate, betamethasone dipropionate, triamcinolone ac- 
etonlde, fluocinonlde, clobetasol propionate, benzoyl peroxide, crotamiton, vitamin E acetate and vitamin C. 
17. Method of treatment to improve cosmetic or dermatologlc skin disorders comprising administering 
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systemically or topically to involved areas in combination a retinal compound having the formula: 

C G H 6 (Ri) 3 (CH = CH-CR 2 = CH) 2 CHR 3 

wherein 

R,, R 2 = alkyl, araikyl, aryl or alkoxy group of saturated or unsaturated, isomeric or non-isomeric. straight or 

5 branched chain or cyclic form, having 1 to 25 carbon atoms, 

R 3 = 0 or (OR«)(ORs), wherein R 4 . Rs =H, alkyl, araikyl or aryl group of saturated or unsaturated, isomeric 
or non-isomeric, straight or branched chain or cyclic form, having 1 to 25 carbon atoms; and the hydrogen 
atom attached to the carbon atom in the main chain as well as in Ri. R 2 , R* and Rs may be substituted by 
a halogen atom or a lower alkyl or alkoxy radical having 1 to 9 carbon atoms; or stereoisomer thereof; and 

w an effective amount of a therapeutic cosmetic or dermatologic agent In a pharmaceutical^ acceptable 
vehicle. 

18. The method of Claim 17 wherein said cosmetic and dermatologic disorders Include oily skin, 
dandruff, age spots, warts, eczema, psoriasis, wrinkles, seborrheic keratoses, xerosis, pruritic skin, disturbed 
keratinlzation, inflammatory dermatoses, viral Infections and skin changes associated with aging. 
75 19. The retinal compound of Claim 17 wherein said stereoisomers include all-trans. 13-cis, 11-cis. 9-cis. 
7-cis. 11, 13-cis and 9,13-c!s form. 

20. The retinal compound of Claim 17 wherein the compound Is a member selected from the group 

consisting of: 

(I) . Retinal; 

20 (2). Retinal hydrate; 

(3) . Retinal methyl hemiacetal; 

(4) . Retinal elhyl hemiacetal; 

(5) . Retinal propyl hemiacetal; 

(6) . Retinal isopropyl hemiacetal; 
25 (7). Retinal butyl hemiacetal; 

(8) . Retinal pentyl hemiacetal; 

(9) . Retinal octyl hemiacetal; 

(10) . Retinal benzyl hemiacetal; 

(II) . Retinal dimethyl acetal; 
30 (12). Retinal diethyl acetal; 

(13) . Retinal dipropyl acetal: 

(14) . Retinal diisopropyl acetal; 

(15) . Retinal dibutyl acetal; 

(16) . Retinal dipentyl acetal; 
35 (17). Retinal dioctyl acetal; 

(18) . Retinal dibenzyl acetal: 

(19) . Retinal hydroquinone adduct; 

(20) . Retinal maleic anhydride adduct; 

(21) . Retinal acetylene dicarboxylic acid ester adduct; 

40 (22). Retinal propylene glycol hemiacetal and acetal; ... 

* (23). Retinal 1 ,2-0-lsopropylidene glyceryl hemiacetal and acetal; 

(24) . Retinal 3-alIyloxy-1 ,2-propanediol hemiacetal and acetal; 

(25) . Retinal phytyl hemiacetal; 

(26) . Retinal diphytyl acetal; 

45 (27). Retinal dodecyl hemiacetal; and 

(28). Retinal didodecyl acetal. 

21. The retinal compound of Claim 17 wherein the compound is a member selected from the group 
consisting of: 

all-trans Retinal; 
so 13-cis Retinal; 

11-cis Retinal; 

9-cis Retinal; 

7-cis Retinal; 

11,13-cis Retinal; and 
65 9,13-cis Retinal. 

22. The method of Claim 17 wherein said cosmetic and dermatologic agents include antiwrinkie, 
antlkeratosls, antiagespot, antiacne, antidandruff, antipruritic, antibacterial, antifungal, antlyeast, antiviral, 
antidermatltls, antiinflammatory, antlhyperkeratotlc, antixerosis, antipsorlasls, antipigmenting and anti- 
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histamlc agents; and hair conditioners, hair treatment agents, sunscreen agents, local anestheUcs^ 
corticosteroids, tanning agents, hormones. 5-fluorouracll. retinoids, retmoic ac«d. retlnyl potato, monoben. 
zone, hydroqulnone. clotrimazole, miconazole, ketoconazole. pramoxlne. salicylic acid, menthol, hydrocor- 
tisone, hydrocortisone valerate, betamethasone valerate, betamethasone fP^^J"™*"" 
etonide lluocinonlde. clobetaso! propionate, benzoyl peroxide, crotamiton. v.tam.n E acetato and vitamin C 

23 I'tS ^ method of Claim 6 wherein said vehicle Is a mixture ol elhanol.. water and propylene glycol win 
sodium metabisulfite present as a preservative. 

24. The vehicle ol Claim 23 further comprising hydroxypropyl cellulose present In the mixture to form a 

o 9Sl ' 25. The method of Claim 6 wherein said vehicle Is a nonaqueous mixture of elhanol. isopropyl myristate 
and squalane with BHT present as a preservative. 

26 The method of Claim 6 wherein said vehicle Is a water washable cream compnsing a mixture of 
petrolatum, glyceryl monostearate. stearyl alcohol. PEG-40 stearate. propylene^ and water. 

27 The method of Claim 6 wherein said vehicle is a water nonwashable lot.on conta.nmg sorbitan 
5 trioleate, petrolatum, mineral oil. diisopropyl. adipate and isopropyl myristate with BHA being present as a 

preservative. ^ ^ ja|d venicIe re ge | a i in p0 wder in a gelatin capsule for systemic 

^^g'The 0 method of Claim 17 wherein said vehicle is a mixture of elhanol. water and propylene glycol 
so with sodium metabisulfite present as a preservative. 

30. The vehicle of Claim 29 further comprising hydroxypropyl cellulose present In the m.xture to form a 

9el *31. The method of Claim 17 wherein said vehicle is a nonaqueous mixture of elhanol. isopropyl 
myristate and squalane with BHT present as a preservative. 
25 32 The method of Claim 17 wherein said vehicle is a water washable cream compr.s.ng a m.xture of 
petrolatum, glyceryl monostearate. stearyl alcohol. PEG-40 stearate. propylene glycol and water. 

33 The method of Claim 17 wherein said vehicle Is a water nonwashable lotion conta.n.ng sorbitan 
trioleate, petrolatum, mineral oil. diisopropyl. adipate and isopropyl myristate with BHA be.ng present as a 

oo The' method of Claim 17 wherein said vehicle is gelatin powder in a gelatin capsule for systemic 

administration. 



35 



40 



is 



so 



55 



16 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

^Q'BLACK BORDERS 
□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



III FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




